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[Claim(s)] 

[Claim 1] Number average molecular weight with a photocatalyst particle 1500 Photocatalyst 
coating liquid characterized by including an inorganic system binding material which uses the 
following tetra-alkoxysilane hydrolysis and condensates as a principal component. 
[Claim 2] Photocatalyst coating liquid according to claim 1 characterized by said inorganic 
system binding material being the tetra-alkoxysilane hydrolysis and the condensate which uses 
beta-diketone metal complex or an acetoacetic ester metal complex as a hydrolysis catalyst. 
[Claim 3] Said photocatalyst particle is Ti02. Photocatalyst coating liquid according to claim 1 
characterized by being a particle or a ZnO particle. 

[Claim 4] Photocatalyst coating liquid according to claim 1 which said photocatalyst particle is 
a compound light catalyst particle which carried out surface coating by the porosity silica, and is 
characterized by this compound light catalyst particle distributing under alkaline conditions. 
[Claim 5] Photocatalyst coating liquid according to claim 1 characterized by permuting said a 
part of photocatalyst particle by the electronic conduction nature particle. 

[Claim 6] The photocatalyst coating film characterized by having the photocatalyst layer 
obtained by applying photocatalyst coating liquid according to claim 1 to 5 on a base resin film. 
[Claim 7] The photocatalyst coating film according to claim 6 characterized by carrying out the 
laminating of a barrier layer, said photocatalyst layer, or a rebound ace court layer, a barrier 
layer and said photocatalyst layer one by one on a base resin film. 

[Claim 8] The photocatalyst coating film according to claim 7 characterized by what said barrier 
layer was formed for of hydrolysis and the condensate of alkyltrialkoxysilane. 
[Claim 9] The photocatalyst coating film according to claim 8 characterized by generating 
hydrolysis and the condensate of said alkyltrialkoxysilane, using beta-diketone metal complex 
or an acetoacetic ester metal complex as a hydrolysis catalyst. 

[Claim 10] The photocatalyst coating film according to claim 7 characterized by containing at 
least one or more sorts of particles among Zr02, Si02, ATO, ITO, Ti02 by which surface 
coating was carried out, and ZnO by which surface coating was carried out while said rebound 
ace court layer is formed by acrylic ultraviolet-rays hardenability resin, silicone system 
ultraviolet-rays hardenability resin, or silicone system thermosetting resin. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the photocatalyst coating film with which 
adhesion, bending imitation nature, etc. to a base resin film were formed using the photocatalyst 
coating liquid which can form the good photocatalyst film, and this photocatalyst coating liquid. 
[0002] 

[Description of the Prior Art] Photocatalyst ingredients, such as Ti02 and ZnO, are used for 



removal and decomposition of an offensive odor component, dirt, and an environmental 
pollutant according to the strong oxidation reduction force of the electron hole generated by 
absorbing ultraviolet rays, or the excited electron. Moreover, the functional film which has a 
photocatalyst function is obtained by making a base resin film support this photocatalyst 
ingredient. And as an approach of making a base resin film supporting a photocatalyst 
ingredient, a photocatalyst particle is distributed in the solution containing a binding-material 
component, and, generally the approach of applying this on a base resin film is adopted. 
[0003] As said binding-material component, since it deteriorates with the photocatalyst activity 
of a photocatalyst ingredient, organic system resin, such as acrylic resin, cannot be used. For 
this reason, inorganic system binding material, such as a silica sol, a silicon alkoxide, phosphate, 
and silicate, is used. And the condensate obtained by said silicon alkoxide carrying out 
hydrolysis and the dehydration condensation reaction of this is used, and the acid or the base is 
used as a hydrolysis catalyst of a silicon alkoxide. 

[0004] Hydrolysis of a silicon alkoxide and a dehydration condensate are curing temperature, 
carrying out only a [trouble]. The elevated temperature 180 degrees C or more was needed, and 
it could not heat-treat at the temperature below the softening temperature of a base resin film, 
and it could have, and could not be made to fully harden, but there was a trouble that the 
adhesion to film reinforcement and a base resin film and bending imitation nature were not 
enough. Moreover, since acidity or alkalinity turned into acidity when using an acid for a 
hydrolysis catalyst, there was a trouble that coating equipment corroded. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem concretely set up in order to 
accomplish this invention in view of the trouble in a Prior art and to cancel this trouble 
Adhesion [ as opposed to / fully harden at the temperature below the softening temperature of a 
base resin film and / a base resin film ], Bending imitation nature is good and it is in offering the 
photocatalyst coating film formed using the photocatalyst coating liquid with which acidity or 
alkalinity does not show acidity and does not corrode coating equipment, and this photocatalyst 
coating liquid. 
[0006] 

[Means for Solving the Problem] Number average molecular weight the photocatalyst coating 
liquid concerning claim 1 in this invention with a photocatalyst particle 1500 It is characterized 
by including an inorganic system binding material which uses the following tetra-alkoxysilane 
hydrolysis and condensates as a principal component. 

[0007] The photocatalyst coating liquid concerning claim 2 is characterized by said inorganic 
system binding material being the tetra-alkoxysilane hydrolysis and the condensate which uses 
beta-diketone metal complex or an acetoacetic ester metal complex as a hydrolysis catalyst. 



[0008] For the photocatalyst coating liquid concerning claim 3, said photocatalyst particle is 
Ti02. It is characterized by being a particle or a ZnO particle. 

[0009] Said photocatalyst particle is a compound light catalyst particle which carried out surface 
coating by the porosity silica, and the photocatalyst coating liquid concerning claim 4 is 
characterized by this compound light catalyst particle distributing under alkaline conditions. 
[0010] The photocatalyst coating liquid concerning claim 5 is characterized by permuting said a 
part of photocatalyst particle by the electronic conduction nature particle. 

[0011] Moreover, the photocatalyst coating film concerning claim 6 is characterized by having 
the photocatalyst layer obtained by applying photocatalyst coating liquid according to claim 1 to 
5 on a base resin film. 

[0012] The photocatalyst coating film concerning claim 7 is characterized by carrying out the 
laminating of a barrier layer, said photocatalyst layer, or a rebound ace court layer, a barrier 
layer and said photocatalyst layer one by one on a base resin film. 

[0013] The photocatalyst coating film concerning claim 8 is characterized by what said barrier 
layer was formed for of hydrolysis and the condensate of alkyltrialkoxysilane. 
[0014] The photocatalyst coating film concerning claim 9 is characterized by generating 
hydrolysis and the condensate of said alkyltrialkoxysilane, using beta-diketone metal complex 
or an acetoacetic ester metal complex as a hydrolysis catalyst. 

[0015] The photocatalyst coating film concerning claim 10 is characterized by containing at 
least one or more sorts of particles among Zr02, Si02, ATO, ITO, Ti02 by which surface 
coating was carried out, and ZnO by which surface coating was carried out while said rebound 
ace court layer is formed by acrylic ultraviolet-rays hardenability resin, silicone system 
ultraviolet-rays hardenability resin, or silicone system thermosetting resin. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
concretely. However, the gestalt of this operation is concretely explained in order to make the 
meaning of invention understand better, and especially, as long as there is no assignment, it does 
not limit the contents of invention. 

[0017] [Photocatalyst coating liquid] The photocatalyst coating liquid containing an inorganic 
system binding material which uses as a principal component the tetra-alkoxysilane hydrolysis 
and the condensate by the gestalt of this operation formed using the specific hydrolysis catalyst 
can perform coating using the usual coating equipment which has not devised special corrosion 
prevention treatment, and forms the photocatalyst coating film which has the outstanding 
photocatalyst activity. 

[0018] When the hydrolysis condensation reaction object of tetra-alkoxysilane is generally used 
as an inorganic system binding material, since the structure and molecular weight of a polymer 



which are generated with pH of the water to add differ from each other greatly, the hydrolysis 
condensation reaction of tetra-alkoxysilane becomes that from which the film property acquired 
according to the hydrolysis catalyst to be used differed. 

[0019] Usually, when an acid is used for a catalyst, a hydrolysis condensate turns into a silanol 
group of much non-condensation, and mixture of a silica sol with the three-dimensions-structure 
of cross linkage, it is difficult to harden at low temperature, and since the hardened film turns 
into very hard film, there is no bending imitation nature to an elasticity ingredient like a base 
resin film, and adhesion is not acquired. On the other hand, since a hydrolysis condensation 
reaction advances rapidly and becomes a macromolecule when a base is used for a catalyst, 
adhesion with a base material resin film is not acquired at all. 

[0020] However, by using beta-diketone metal complex expressed with a general formula (1) 
among hydrolysis catalysts, or the acetoacetic ester metal complex expressed with a general 
formula (2) It becomes possible [ without devising special treatment to corrosion or generating 
of rust ] to perform coating on a base resin film using usual coating equipment. It is the optimal, 
in order to be able to harden at low temperature, to be able to give sufficient adhesion and 
bending imitation nature to a base resin film and to make the predetermined purpose attain. 
[0021] 
[Formula 1] 
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[Formula 2] 
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[0023] In order to investigate the effect of a catalyst to hydrolysis / dehydration condensation 
reaction, an acid, a base, And the place which measured the number average molecular weight 
of hydrolysis / dehydration condensate of the tetra-alkoxysilane which made the hydrolysis 
catalyst beta-diketone metal complex or the acetoacetic ester metal complex, Number average 



molecular weight in the case where beta-diketone metal complex or an acetoacetic ester metal 
complex is used 1500 Are as the smallest as the following. Next, it was the case which has small 
number average molecular weight where an acid was used, it became a gel object or a particle in 
order to construct a bridge continuously, without hydrolysis devices' differing and showing film 
formation nature, when a base is used, and moreover, it obtained the result that number average 
molecular weight was the largest. 

[0024] From this result, hydrolysis / dehydration condensation of the tetra-alkoxysilane by 
beta-diketone metal complex or the acetoacetic ester metal complex Since a reaction advances 
quietly, compared with what was hydrolyzed from the acid, it is low and a degree of cross 
linking becomes [ molecular weight ] smaller. Si4 of the non-condensation to generate [ many / 
when an acid is used ] (OH) Since there is also no generation, and it is easy to carry out 
dehydration condensation at low temperature and the generation ratio of a chain molecule 
becomes high, it becomes the supple film and becomes the good film of adhesion and bending 
imitation nature. 

[0025] As a photocatalyst particle used, it is Ti02. In order to be able to illustrate a particle or 
ZnO and to demonstrate light catalytic ability effectively especially, it is the anatase mold Ti02. 
A particle is desirable. Moreover, it is Ti02 as a photocatalyst particle. The compound light 
catalyst particle which carried out surface coating of a particle or the front face of ZnO by the 
porosity silica layer is also used suitably. 

[0026] What distributed this compound light catalyst particle under alkaline conditions 
promotes adsorption of the gas by the physical-adsorption ability of the porosity silica which 
exists in the front face of a photocatalyst particle, and demonstrates the disassembler by the 
photocatalyst particle efficiently. 

[0027] Moreover, in order to high-distribute a photocatalyst particle or a compound light 
catalyst particle in coating liquid, it is the first [ an average of ] particle diameter of a 
photocatalyst particle or a compound light catalyst particle. It is suitable to be referred to as 
lOOnm or less. The transparency of the photocatalyst layer obtained, so that this particle size is 
small improves, and photocatalyst activity also becomes high. 

[0028] Moreover, in order to improve the photocatalyst effectiveness, it is suitable to permute a 
part of photocatalyst particle by the electronic conduction nature particle, as an electronic 
conduction nature particle for this ~ noble metals, such as Au, Ag, Pd, and Ru, or In 203, and 
Sn02 etc. — a metallic oxide can be illustrated. 

[0029] Particle size of an electronic conduction nature particle is made the particle size of a 
photocatalyst particle, and below equivalent. If the particle size of this electronic conduction 
nature particle is large, the transparency and film reinforcement of a photocatalyst layer which 
are obtained will be spoiled, and the improvement effect of photocatalyst activity will also 



become low. the compounding ratio of the electronic conduction nature particle to a 
photocatalyst particle - photocatalyst particle the 100 weight sections - receiving max the 
140 weight sections - desirable - max It considers as the 120 weight sections. If it adds 
exceeding the 140 weight sections, photocatalyst activity will fall on the contrary. 
[0030] Below, it is the anatase mold Ti02 as a photocatalyst particle. The case where the 
compound light catalyst particle which carried out surface coating of the front face of this 
photocatalyst particle by the porosity silica is used using a particle is taken for an example, and 
photocatalyst coating liquid is explained to a detail. 

[0031] It is the anatase mold Ti02 in the alcoholic solution of tetra-alkoxysilane, such as 
orthosilicic acid tetramethyl and orthosilicic acid tetraethyl. A particle is added. After adding the 
alkaline substance of a minute amount, by giving the high crack force by disintegrators, such as 
a ball mill and a sand mill Anatase mold Ti02 Tetra-alkoxysilane receives hydrolysis by the 
water of adsorption on the front face of a particle, and a porosity silica layer is the anatase mold 
Ti02. While the compound light catalyst particle generated on the surface of the particle 
generates The dispersion liquid which carried out distributed stabilization by surface charge 
repulsion of the silica under alkaline conditions are obtained. 

[0032] Diameter of a particulate material in the dispersion liquid of a compound light catalyst 
particle It becomes easy to acquire transparency and what also has high photocatalyst activity is 
obtained, so that lOOnm or less is suitable and the diameter of a particulate material is small. 
Moreover, the diameter of a particulate material, without using an organic system surfactant 
Since dispersion liquid with high distributed stability are obtained easily smaller than the 
wavelength of the visible ray of lOOnm or less, the film with high transparency and 
photocatalyst activity can be obtained. 

[0033] It is necessary to perform distribution and silica surface treatment of a photocatalyst 
particle to coincidence. If distribution is performed previously, when silica surface treatment 
will be carried out, it becomes floe and does not become particle dispersion liquid. On the other 
hand, since it will be processed with floe if only silica surface treatment is performed previously, 
it does not become a particle dispersing element. Therefore, in order to obtain particle 
dispersion liquid, it is made to perform distribution and silica surface treatment to coincidence. 
[0034] As a dispersion medium used for dispersion liquid, the mixture of a polar solvent, or a 
water and a polar solvent is used. As a polar solvent, a methanol, ethanol, 1-propanol, and 
2-propanol are suitable. 

[0035] It is because there are many advantages practically that the electric double layer formed 
in a photocatalyst particle front face becomes thicker than a nonpolar solvent, using a polar 
solvent tends to obtain repulsion of a particle, and distribution and stabilization become easy, 
and it is desirable on an activity since the steamy smell is not stimulative, and it is easy to mix 



with hydrolysis and the condensate of tetra-alkoxysilane further again etc. 
[0036] As an alkaline substance which carries out minute amount addition, the fatty-acid salts of 
ammonia, ammonium salt, an amine compound, or an amine compound are desirable. As 
ammonium salt, ammonium acetate, ammonium benzoate, an ammonium carbonate, ammonium 
citrate, etc. can be illustrated. 

[0037] As an amine compound, monomethylamine, ethylamine, propylamine, Isopropylamine, a 
butylamine, an amyl amine, hexylamine, Dimethylamine, diethylamine, a dipropyl amine, 
diisopropylamine, A trimethylamine, triethylamine, tripropylamine, allylamine, A diaryl amine, 
cyclo propylamine, a cyclo butylamine, a cyclopentyl amine, cyclohexylamine, an aniline, 
methylaniline, dimethylaniline, ethylaniline, diethylaniline, a toluidine, dibenzylamine, etc. can 
be illustrated. 

[0038] As fatty-acid salts of an amine compound, the acetate of said amine compound, 
propionate, butyrate, valerianate, a caproic-acid salt, etc. can be illustrated, as the addition of an 
alkaline substance - 30 - 2000 ppm — desirable - especially — 50 - 1000 ppm are more 
desirable. If there are too few additions of an alkaline substance, hydrolysis does not advance 
and a silica layer cannot be generated on a photocatalyst particle front face. On the other hand, 
if there are too many alkaline substances, hydrolysis / dehydration condensation reaction will 
advance rapidly, and there is a possibility that liquid may solidify. 

[0039] the mixing ratio of the tetra-alkoxysilane in dispersion liquid — a rate - Si02 converting 
- photocatalyst particle 2-35 weight % - good - more — desirable — 5-20 It is weight %. A 
mixed ratio If the dispersibility of an alkali field exceeds an inadequate next door and 35 % of 
the weight when it is less than 2 % of the weight, it will result in checking photocatalyst activity: 
It is better to have not carried out the moisture for hydrolysis, even if it added, to have not added 
preferably, but to hydrolyze only by the water of adsorption of a photocatalyst particle. 
[0040] It hydrolyzes with the moisture and alkaline substance of a photocatalyst particle front 
face, and a tetra-alkoxysilane molecule serves as silicate oligomer, and deposits and adheres to a 
photocatalyst particle front face. In this case, photocatalyst activity will be spoiled if silicate 
oligomer adheres to a particle front face precisely. For this reason, it is necessary to make the 
alkaline substance as a hydrolysis catalyst into the range of said addition, the silica layer which 
will be formed in a photocatalyst particle front face if it is the addition of this range serves as 
porosity, and photocatalyst activity is not checked. 

[0041] Thus, the photocatalyst coating liquid for which it asks is obtained by mixing the 
obtained dispersion liquid and an inorganic system binding material which consists of 
tetra-alkoxysilane hydrolysis and a condensate which was made to react using beta-diketone 
metal complex or an acetoacetic ester metal complex as a hydrolysis catalyst, and was obtained. 
[0042] Tetra-alkoxysilane hydrolysis / dehydration condensation reaction is usually 



tetra-alkoxysilane. 2-20 Into the polar solvent containing twice mol water, it carries out by 
adding tetra-alkoxysilane and said hydrolysis catalyst below a 1 time mol. It is not restricted but 
especially a reaction condition is usually 0.5-48 at 30 - 80 **. A time amount extent reaction is 
carried out. 

[0043] The mixed ratio with an inorganic system binding material which consists of a 
photocatalyst particle, and tetra-alkoxysilane hydrolysis and a condensate is a photocatalyst 
particle. 30-80 Weight %, tetra-alkoxysilane hydrolysis and a condensate 70-20 Considering as 
weight % (Si02 conversion) is desirable. Photocatalyst particle 30 That under weight % is not 
enough as photocatalyst activity, and 80 If weight % is exceeded, the adhesion of the 
photocatalyst film, hardness, and abrasion resistance will become inadequate. Especially a 
mixed means is not limited and can use the usual mixed means, such as a propeller agitator. 
[0044] Thus, since it fully hardens also at the low temperature below the softening temperature 
of a base resin film, and the adhesion and bending imitation nature to the base resin film of the 
photocatalyst layer obtained, and flexibility are improved remarkably and strong acid is not 
included, the obtained photocatalyst coating liquid can be coated using the usual coating 
equipment which has not performed special rustproofing to corrosion or generating of rust. 
[0045] [Photocatalyst coating film] The photocatalyst coating film produced using such 
photocatalyst coating liquid consists of a multilayer film which carried out the laminating of a 
rebound ace court layer, a barrier layer, and the photocatalyst layer one by one the multilayer 
film which carried out the laminating of a barrier layer and the photocatalyst layer one by one 
on the base resin film, or on the base resin film. 

[0046] A photocatalyst layer with a thickness of 1 micrometer or less is formed in the 
photocatalyst layer in this case using said photocatalyst coating liquid. Moreover, an adhesive 
layer, an exfoliation film, etc. are prepared in the field of the opposite side if needed the 
photocatalyst layer side of a base resin film. 

[0047] What formed thermoplastic synthetic-resin ingredients, such as polyethylene, polyester, a 
polycarbonate, polyolefine, an acrylic, and vinyl chloride, in the shape of a film is used for a 
base resin film. 

[0048] The rebound ace court layer coated and prepared on a base resin film To acrylic 
ultraviolet-rays hardenability resin, silicone system ultraviolet-rays hardenability resin, or 
silicone system thermosetting resin Zr02, Si02, and ATO, ITO and Si02 aluminum 203 etc. ~ 
Ti02 by which surface coating was carried out - the same ~ Si02 aluminum 203 etc. - at least 
one or more sorts of metallic-oxide particles of the ZnO(s) by which surface coating was carried 
out 10-75 that of which weight % distribution was done - thickness 1-10 It prepares mum grade. 
[0049] The reason using these metallic oxides is for an improvement of a film degree of 
hardness, reduction of membranous hardening contraction, dispersion of the ultraviolet rays by 



the metallic-oxide particle, degradation prevention of the base resin film by absorption, an 
adhesion improvement with a barrier layer, etc. especially — Si02 aluminum 203 etc. — Ti02 
by which surface coating was carried out the same — Si02 and aluminum 203 etc. — in order 
that ZnO by which surface coating was carried out may be excellent in the ultraviolet absorption 
engine performance and may prevent the photodegradation of a base resin film, it is suitable. 
[0050] In order to improve the adhesion of a rebound ace court layer and a base resin film, it is 
desirable to apply the well-known surface treatment approach. For example, the approach of 
forming beforehand the approach of oxidizing a base resin film front face by corona discharge 
treatment, and raising compatibility with a rebound ace court layer or a base resin film and the 
thermosetting good polyester resin of adhesion, thermosetting polyurethane resin, thermosetting 
acrylics, etc. on a base resin film etc. is mentioned. 

[0051] Moreover, if the prepared barrier layer which coats with the rebound ace court layer 
formed on the base resin film or the base resin film is not what was excellent in adhesion to both 
base resin film or rebound ace court layer, it will not become. As what satisfies such a 
requirement, it is the hydrolysis liquid of alkyltrialkoxysilane (R-Si3 (OR)). The thing which 
comes to form membranes to 1 micrometer or less is suitable. 

[0052] The reason is because it has the alkyl group well stuck in a base resin film or a rebound 
ace court layer, and the alkoxy group well stuck in a photocatalyst layer in one molecule, and 
since the film obtained by condensation is inorganic film which considered SiO association as 
the main configurations, it is for a photocatalyst layer being hard to receive degradation. 
[0053] Since an alkyltrialkoxysilane (R-Si3 (OR)) hydrolysis catalyst is the same as that of the 
case of an inorganic system binding material, it is suitable for it to use beta-diketone metal 
complex and an acetoacetic ester metal complex. Such a barrier layer can secure the adhesion 
and bending imitation nature of the photocatalyst film while preventing degradation of the base 
resin film by the photocatalyst. 

[0054] Furthermore, in preparing an adhesive layer in the field of the opposite side the 
photocatalyst stratification side of a base resin film, it uses suitably acrylic adhesion resin or 
silicon system adhesion resin as an adhesive layer formation ingredient. Moreover, the 
weatherability of a photocatalyst coating film can be raised by giving ultraviolet absorption 
nature to an adhesive layer if needed. 

[0055] As for ultraviolet rays required for photocatalyst activity, as an ultraviolet ray absorbent 
used in order to give ultraviolet absorption nature to an adhesive layer, what intercepts only the 
ultraviolet rays which fully penetrate and cause degradation of a base resin film is desirable. 
Ultraviolet rays required for a photocatalysis Although it is ultraviolet rays 380nm or less, 
ultraviolet rays of 330 or less nm have little quantity of light, and the contribution to 
photocatalyst activity is small. On the other hand As for ultraviolet rays 330nm or less, it is 



desirable to intercept, since it becomes the cause which causes degradation of a base resin film 
in the long run. 

[0056] That is, an absorption field the ultraviolet absorption material added to the adhesive layer 
of a photocatalyst coating film A thing 330nm or less is desirable. Although it is possible, since 
there is a place to which photocatalyst activity is reduced, it is not desirable to also use the 
ultraviolet absorption material which has [ 330nm or more ] absorption. 

[0057] They are the ultraviolet absorption wavelength of a photocatalyst particle which consists 
of Ti02 in which the ultraviolet absorption engine performance is excellent, and ZnO, and 
380nm or less. Moreover, it is more desirable to also intercept the wavelength field of short 
wavelength rather than 350 nm, since it becomes the cause which causes the photodegradation 
of a transparence base by one side, although the ultraviolet rays of short wavelength contribute 
some to photocatalyst activity rather than 350 nm. 

[0058] The photocatalyst coating film which has such high photocatalyst activity is suitable for 
an offensive odor component, removal of dirt and an environmental pollutant, etc., and 
wallpaper, the film for apertures, the film for automobiles, a road sound-proof wall, etc. can 
stick and use it for the part for which the resin shaping plate and the resin sheet are used. 
[0059] 
[Example] 

[Example 1] Laminated film of a barrier layer and a photocatalyst layer (photocatalyst particle 
dispersion liquid) 

First [ an average of ] particle diameter 7nm anatase mold Ti02 Particle 20 Weight section 
Tetra-ethoxy silane 7 Weight section Ethylamine Ethanol included 300 ppm 73 Weight section 
Diameter glass bead of 1mm Anatase mold Ti02 by which carried out mixed distribution with 
the ball mill with the 100 sections one whole day and night, and surface coating was carried out 
by the porosity silica Ethanol dispersion liquid were obtained. These dispersion liquid are the 
anatase mold Ti02 by which surface coating was carried out by the porosity silica. The diameter 
of a particulate material It was 12 nm. 
[0060] 

(Photocatalyst coating liquid) 

A tetra-ethoxy silane 25 Weight section Ethyl-acetoacetate zirconium (hydrolysis catalyst) The 
0.5 weight section Ethanol 40 Weight section Ion exchange water 35 The weight section is 
mixed and it is temperature. In the solution made to react by 60 ** for 1 hour, said photocatalyst 
particle dispersion liquid were mixed so that it might become the weight ratio of Ti02/Si02 
=1/1, and photocatalyst coating liquid was obtained in it. in addition, the number average 
molecular weight of the hydrolysis and the condensate of a tetra-ethoxy silane — gel par 
MITESHON chromatography Place measured by law (it is hereafter written as the GPC 



method) 1100 it was . 
[0061] 

(Barrier layer coating liquid) 

methyl trimetoxysilane 15 The weight section Ethyl-acetoacetate zirconium (hydrolysis 
catalyst) The 0.5 weight sections Ethanol 65 The weight section Ion exchange water 20 the 
weight section is mixed — 60 * * It was made to react for 1 hour and considered as the coating 
liquid for barrier layers. In addition, place which measured the number average molecular 
weight of the hydrolysis and the condensate of methyl trimetoxysilane by the GPC method It 
was 980. 

[0062] (Phqtocatalyst coating film) Said barrier layer coating liquid is applied to polyester film 
with a wire bar. It dries at 100 degrees C and, subsequently said photocatalyst coating liquid is 
applied with a wire bar. The transparent photocatalyst coating film was obtained by drying at 
100 degrees C. 

[0063] Place which evaluated the adhesion of a photocatalyst layer by the squares tape friction 
test It was 100/100. Moreover, when the photocatalyst activity of this film was measured by the 
following approaches, a result shown in drawing 1 was brought. 

[0064] (Measuring method) Volume To the inside of the TEDORA back of 2000 cc 100cm2 The 
photocatalyst coating film of magnitude is put in and gas concentration Acetaldehyde gas was 
introduced so that it might be set to 110 ppm. It is illuminance reinforcement by to [ outside a 
bag ] the black light. 1.0 mw/cm2 Ultraviolet rays were irradiated and change of the gas 
concentration inside a bag was measured. 
[0065] 

[Example 2] Laminated film of a rebound ace court layer, a barrier layer, and a photocatalyst 
layer (rebound ace court layer coating liquid) 

Pentaerythritol tetraacrylate 50 Weight section Pentaerythritol thoria chestnut rate 25 Weight 
section N-vinyl pyrrolidone 25 Weight section 3 and 3-dimethyl-4-methoxybenzophenone 3 
Weight section Zirconium dioxide (first [ an average of ] particle diameter 50 nm) 120 Weight 
section Toluene 500 The weight section was mixed, the paint shaker distributed for 5 hours, and 
acrylic UV hardenability hard coating liquid was obtained. 

[0066] (Photocatalyst coating film) It applied so that the thickness after hardening said hard 
coating liquid to polyester film might be set to 3 micrometers, and the barrier layer and the 
photocatalyst layer were made to form still like an example 1. The photocatalyst activity of the 
formed photocatalyst film was completely the same as the film of an example 1. Furthermore, 
although the blemish went into the film surface with the film of an example 1 when the 
abrasion-proof nature of this film was evaluated by rubbing 5 ****s of **0000 No. steel wool 
by the 1kg load, a blemish did not enter with the film of an example 2. 



[0067] [Example 3] The methanol was used instead of another mode ethanol of the laminated 
film of a barrier layer and a photocatalyst layer, the tetramethoxy silane was used instead of the 
tetra-ethoxy silane, and the photocatalyst film was obtained by the same approach as an 
example 1. in addition, place which measured the number average molecular weight of 
tetramethoxy silane hydrolysis and a condensate by the GPC method 1300 it was . When the 
photocatalyst activity of this photocatalyst coating film was measured by the same approach as 
an example 1, the result shown in drawing 1 was obtained. 
[0068] 
[Example 4] 

Anatase mold Ti02 Particle (first [ an average of ] particle diameter 7nm) 25 Weight section 
Phosphoric ester system surfactant 4 Weight section Ethanol 76 It is a diameter glass bead of 
1mm about the weight section. Mixed distribution is carried out with a ball mill with the 100 
weight sections one whole day and night, and it is the anatase mold Ti02. The ethanol 
dispersion liquid of a particle were obtained. Photocatalyst coating liquid and a photocatalyst 
coating film were obtained by the approach of a publication in the second half of an example 1 
using these dispersion liquid. 

[0069] the place which measured the photocatalyst activity of this photocatalyst coating film by 
the same approach as an example 1 — exposure 18 activity does not discover time amount — 18 
The same activity as an example 1 was discovered after time amount. When it distributes using 
an organic substance system dispersant, this means that activity is not discovered until a 
dispersant decomposes with photocatalyst activity. 

[0070] [Example 1 of a comparison] After changing the hydrolysis catalyst into the hydrochloric 
acid and also obtaining barrier layer coating liquid and photocatalyst coating liquid according to 
an example 1, according to the example 1, the photocatalyst coating film was created further, in 
addition, the number average molecular weight of the hydrolysis and the condensate of the 
tetra-ethoxy silane in barrier layer coating liquid and photocatalyst coating liquid -- both ~ 2300 
it was . 

[0071] place which was not enough as for adhesion on the base resin film of the barrier layer in 
this photocatalyst coating film, and a photocatalyst layer, and performed the squares tape 
friction test 0/100 it was . The hydrolyzate to generate is three-dimension-like, and is hard and 
this is considered that adhesion with an elasticity base resin film fell. Since this photocatalyst 
coating liquid had a possibility that 2 or less and acidity may be strong and pH may corrode the 
metal section of coating equipment, it was still more difficult to actually use it. 
[0072] 

[Effect of the Invention] With the photocatalyst coating liquid applied to claim 1 by this 
invention as mentioned above, number average molecular weight with a photocatalyst particle 



1500 The photocatalyst film which was excellent in flexibility by including an inorganic system 
binding material which uses the following tetra-ARUKOKO xylan hydrolysis and condensates 
as a principal component can be formed, and coating can be performed using usual coating 
equipment, without acidity or alkalinity's not showing acidity but devising special treatment to 
corrosion or generating of rust. 

[0073] Moreover, with the photocatalyst coating liquid concerning claim 2, since said inorganic 
system binding material is the tetra-alkoxysilane hydrolysis and the condensate which uses 
beta-diketone metal complex or an acetoacetic ester metal complex as a hydrolysis catalyst, a 
photocatalyst layer can be formed on a supple base material resin film. 

[0074] Moreover, with the photocatalyst coating liquid concerning claim 3, said photocatalyst 
particle is Ti02. Since it is a particle or a ZnO particle, photocatalyst activity can be 
demonstrated effectively. 

[0075] Moreover, the photocatalyst coating liquid concerning claim 4 It is the compound light 
catalyst particle in which said photocatalyst particle carried out surface coating by the porosity 
silica. Since this compound light catalyst particle distributes under alkaline conditions 
adsorption of the gas by the physical-adsorption ability of the porosity silica which exists in the 
front face of a photocatalyst particle ~ it becomes the thing excellent in the transparency of the 
photocatalyst layer which resolution can be added and can be made to demonstrate 
photocatalyst activity effectively, and is obtained since it is high dispersibility. 
[0076] Moreover, with the photocatalyst coating liquid concerning claim 5, photocatalyst 
activity can be raised much more effectively by having permuted said a part of photocatalyst 
particle by the electronic conduction nature particle. 

[0077] Moreover, with the photocatalyst coating film concerning claim 6, from having the 
photocatalyst layer obtained by applying photocatalyst coating liquid according to claim 1 to 5 
on a base resin film, it has high photocatalyst activity and can use suitable for an offensive odor 
component, removal of dirt and an environmental pollutant, etc. 

[0078] moreover, with the photocatalyst coating film concerning claim 7 By having carried out 
the laminating of a barrier layer and said photocatalyst layer one by one on the base resin film 
By could raise the adhesion of said photocatalyst layer to a base resin film, while preventing 
degradation of a base resin film by the barrier layer, or having carried out the laminating of a 
rebound ace court layer, a barrier layer, and said photocatalyst layer one by one The endurance 
of a photocatalyst coating film can be raised by the rebound ace court layer. 
[0079] Moreover, with the photocatalyst coating film concerning claim 8, when said barrier 
layer was formed of hydrolysis and the condensate of alkyltrialkoxysilane, a barrier layer can be 
produced efficiently, without needing the acid, and the need of taking the special cure to 
corrosion or generating of rust can be abolished. 



[0080] Moreover, with the photocatalyst coating film concerning claim 9, a thing with the 
adhesion and bending imitation nature to a supple base material film is made by having 
generated hydrolysis and the condensate of said alkyltrialkoxysilane, using beta-diketone metal 
complex or an acetoacetic ester metal complex as a hydrolysis catalyst. 

[0081] moreover, with the photocatalyst coating film concerning claim 10 While said rebound 
ace court layer is formed by acrylic ultraviolet-rays hardenability resin, silicon system 
ultraviolet-rays hardenability resin, or silicon system thermosetting resin By containing at least 
one or more sorts of particles among Zr02, Si02, ATO, ITO, Ti02 by which surface coating 
was carried out, and ZnO by which surface coating was carried out Formation of a barrier layer 
is made easy, the hardness of a film is raised, abrasion-proof nature can be raised, the film 
hardening shrinkage characteristics of preventing curl of a photocatalyst coating film can be 
reduced, and degradation of a base resin film can be made to prevent further. 

[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the photocatalyst activity of the photocatalyst coating 
film in an example. 
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-r 4 ^ifltetM-^-^-fcJ: O^mtT 100'CTig 

m-h ztiizx*) mw^tmrn^-'r 4 yyy4>\>j±* 
ntz. 

[0063] mmmnwg&z&mm y—ymmim 

(A-K3-M3- ta yyw.) 

^y^x'jX'J 1 — )VrVyT9 U P-h 

^y^x'jxy 1 — /^'jr^'Ju-h 

3, 3-y7f^-4-^h^fy^>'/7*/>' 
gtfl^/Pnx^A (TiS-iKSFFS 50 nm) 
h/Uxy 

[0066] (±mk^-Ti yyyovj*) ,-K'jxx 

0 0 0 0#tf)Xf— 1 k g«?i?*T'5t£fDg 

aw-iifctiOfHiUfcki*. mutiny < m 
x-immzmwxitiw, mmm2<oy 4 >uj*x'im& 

Ti-fi— mT i 0 2 mSfr (T^-JXfi^Ffi 7nm) 
•r'-g^lg-&^i*LTT^^— fe'ST i 0 2 »«X 

^tcies!^^-e3tefi4«i3-r 4 yrm&tvwm 

n— f -r >^7 -f /UA£f#*;. 



15 asgp 

0.51 
65 
20 

9 SMI Uti:.r3 100/100T35-5Jt. ifc. zcoy 

izuk-f&mtK^K. 

[0064] mj&rm) mn 2000 c c^tn ?-a 

■y^l*lt 100 cm' <7)^;|Si?CO^M^=I-ir4>-^"7-f 
;l-A£Ai"U tf*W$Ltf 110ppmK$rSJ:3fc:T-feJ- 

(cioaaaafiK i.omw/cm* «o*jf#srjRBtu ® 

[0065] 



50 fifigff 
25 
25 
3 

120 
500 

[006 7] c»»0«3 3 ^yrJlfcsfcftld&JI^if 

x^y-;Wco*^0Cc^^y-^2r, fh^ih^fyy 

1 1 mmeoymx-mmy 4 /i-a . , f- h 5 

* h^i^yjltfcfl-* • ifc^OftW^fr^S^GP 
C*CJ:OSlseUfci:i* 1300 X'tbttz. znffim. 

4 yyy 4 fr£.(r)wmft&immm 1 tPiatco 
xmizx nmfeLtzkzzm 1 tc*^is*&»Jt. 

[0068] 



35 



25 
4 

76 

"[!fb ;, 6 9 ] ifMifluaia— 5 1 -f 4 )vj*cr>mm 
•%&zmt&Mi tm®cr>*mx'm%.Ltztz*>. mm 1 

tmmvmmfimivfz. ztittGwm&ftwmzm^ 
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[0070] t&im i : m*$mm&iBfflz3£*.t: 
m&mm i izmixw rm^-y- < yvmaxvyt 

bt>lZ 2300 Tfc-sfc. 

[0071] z<r>mm3-'r< >ry <frMz&if% 
/ioo x°h~>tz. zcoztit. £.f$.-tz>to*#Mm*3 

Vi&TLfzhnb&htiZ,. % htzzvyfflmo-? 4 
[0072] 

^»^" 1500 OTo^h7T;i^3 3df^5>-an*^» 
[ 0 0 7 3 ] 2 . iff#B 2 Kf&SftM&rJ-T- 4 ^ 

%mitcoh&mmmy < j\sJ±±izffim®£Mf& 

[00 74] £tc, m>m3 iz&hftsmz-ro? 
mx'it. mssmmmFfifiT i o 2 m^ttzazn 

[0 0 7 5] 2*:, f»#JS4 iz&hftMMa-r- 4 
r;^ 'J tt^#«TT'^ i>cOT$> S . ftS4& 

[00 7 6] B^5fc#63™^£^^^ 1 



[0077] ±fc. M«3B6{cffi43ttt«3— t 1 ^^ 

7 ^ ;pat'«±, is^js i - 5 <n\ ^-miiHzimco^mm 

a-T 4 vymiW&ffl&y 4 iVJ^Dizma-th Zb\Z 

Mizmm-t&zttfTZz. 

[0078] ttz, m&m7i,z&&%sm3-7-<y? 

Sfl«7 <)VJ±<r&tt3:mfc*h b b i>iz&im&y 

[ o o 7 9 ] a*:. mms\,z&h%mk*-T 4 

y 4 >VJ*X'it. m&*V TmtfT)V*/VhV Tiva^^ 
^?y<?>to*ttM ■ ffi&falzJzVMftLZixfizZblzJ; 

®m>n&^bG?i,zim&<'VJTm&imt 
hz.b ifx-% . mi^&vm^zm-hmvznmzm 

[0080] 4fc» W«fl9Kffi&3ia!ttS3— r-f 
[0081 ] iMl0CiS3t)«3-f^ 

mmmmm^-rtiMzx nm^tih fcnc 

Zr0 2 , SiOj , ATO, I TO, i&ffiWMZtltz 
Ti0 2 , $mmm$tl*:ZnOcr>oii'J?%:<b t 19 

imi] m&miztev&xsm^-r-j y^y < ju-ueo 

1ms «*!H v 
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120 




fW (hour) 



O 1 

a mnm a 

x 
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